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TGGCrTTGCATCTTTGACGTTTGAGGGAACTTTGGGAGCCCCTATCATACCTCGCACTTCAAGCAAGTATTTTAACTTCA 

CTACTGAGGACCACAAAATGGTAGAAGCCTTACGTGTTTGGGCATCTACTCATATGTCACCGTCTTGGACATTACTAAAA 

TT6TGTGATGTTCAGCCAATGCAGTATTTTGACCTGACTTGTCAGCTCTTGGGCAAAGCAGAAGTGGACGGA6CATCATT 

TCTTCTAAAGGTATGGGATGGCACCAGGACACCATTTCCATCTTGGAGAGTCTTAATACAAGACCTTGTTCTTGAAGGTG 

ATTTAAGTCAO^TCCATCGGCTACAAAATCTGACAATAGACATTTTAGTCTACGATAACCATGTTCATGTGGCAAGAT^ 

CTGAAGGTTGGAAGCTTTCTTAGAATCTATAGCCTTCATACCAAACTTCAATCAATGAATTCAGAGAATCAGACAATGTT 

AAGTTTAGAGTTTCATCTTCATGGAGGTACCAGTTACGGTCGGGGAATCAGGGTCTTACCAGAAAGTAACTCTGATGTGG 

ATCAACTGAAAAAGGATTTAGAATCTGCAAATTTGACAGCCAATCAGCATTCAGATGTTATCTGTCAATCAGAACCTGAC 

GACAGCTTTCCAAGCTCTGGATCAGTATCATTATACGAGGTAGAAAGATGTCAACAGCTATCTGCTACAATACTTACAGA 

TCATCAGTATTTGGAGAGGACACCACTATGTGCCATTTTGAAACAAAAAGCTCCTCAACAATACCGCATCCGAGCAAAAT 

TGAGGTCATATAAGCCCAGAAGACTATTTCAGTCTGTTAAACTTCATTGCCCTAAATGTCATTTGCTGCAAGAAGTTCCA 

CATGAGGGCGATTTGGATATAATTTTTCAGGATGGTGCAACTAAAACCCCAGATGTCAAGCTACAAAATACATCATTATA 

TGATTCAAAAATCTGGACCACTAAAAATCAAAAAGGACGAAAA6TAGCAGTTCATTTTGTGAAAAATAATGGTATTCTCC 

CGCTTTCAAATGAATGTCTACTTTTGATAGAAGGAGGTACACTCAGTGAAATTTGCAAACTCTCGAACAAGTTTAATAGT 

GTAATTCCT6TGAGATCTGGCCACGAAGACCTGGAACTTTTGGACCTTTCAGCACCATTTCTTATACAAGGAACAATACA 

TCACTATGGATGTAAACAGTGTTCTAGTTTGAGATCCATACAAAATCTAAATTCCCTGGTTGATAAAACATCGTGGATTC 

CTTCTTCTGTGGCAGAAGCACTGGGTATTGTACCCCTCCAATATGTGTTTGTTATGACCTTTACACTTGATGATGGAACA 

<5GA6TACTAGAAGCCTATCTCATGGATTCTGACAAATTCTTCCAGATTCCAGCATCAGAAGTTCTGATGGATGATGACCT 

TCAGAAAAGTGTGGATATGATCATGGATATGTTTTGTCCTCCAGGAATAAAAATTGATGCATATCCGtGGTTGGAATGCT 

TCATCAAGTCATACAATGTCACAAATGGAACAGATAATCAAATTTGCTATCAGATTTTTGACACCACAGTTGCAGAAGAT 

GTAATCGTACGTAgGAATTCTAGATCTatgGACTACAAAGACGATGACGACAAGatgCCGCGCGCTCCCCGCTGCCGAGC 

CGTGCGCTCCCTGCTGCGCAGCCACTACCGCGAGGTGCTGCCGCTGGCCACGTTCGTGCGGCGCCTGGGGCCCCAGGGCT 

GGCGGCTGGTGCAGCGCGGGGACCCGGCGGCTTTCCGCGCGCTGGTGGCCCAGTGCCTGGTGTGCGTGCCCTGGGACGCA 

CGGCCGCCCCCCGCCGCCCCCTCCTTCCGCCAGGTGTCCTGCCTGAAGGAGCTGGTGGCCCGAGTGCTGCAGAGGCTGTG 

CGAGCGCGGCgCgAAgAACGTGCTGGCCTTCGGCTTCGCGCTGCTGGACGGGGCCCGCGGGGGCCCCCCCGAgGCCTTCA 

CCACCAGCGTGCGCAGCTACCTGCCCAACACGGTGACCgACgCACTGCGGGGGAGCGGGGCGTGGGGGCTGCTGcTGCGC 

CGCGTGGGCGACGACGTGCTGGTTCACCT6CTGGCACGCTGCGC6CTCTTTGTGCTGGTGGCTCCCAGCTGCGCCTACCA 

GGTGTGCGGGCCGCCGCTGTACCAGCTCGGCGCTGCCACTCAGGCCCGGCCCCCGCCACACGCTAGTGGACCCCGAAGGC 

GTCTGGGATGCGAACGGGCCTGGAACCATAGCGTCAGGGAGGCCG6GGTCCCCCTG6GCCTGCCAGCCCCGGGTGCGAGG 

AGGCGCGGGGGCAGTGCCAcCCGAAGTCTGCCGTTGCCCAAGAGGCCCAGGCGTGGCGCTGCCCCTGAGCCGGAGCGGAC 

GCCCGTTGGGCAGGGGTCCTGGGCCCACCCGGGCAGGACGCGTGGACCGAGTGACCGTGGTTTCTGTGTGGTGTCACCTG 

CCAGACCCGCCGAAGAAGCCACCTCTTTGGAGGGTGCGCTCTCTGGCACGCGCCACTCCCACCCATCCGTGGGCCGCCAG 

CACCACGCGGGCCCCCCATCCACATCGCGGCCACCACGTCCCTGGGACACGCCTTGTCCCCCGGTGTACGCCGAGACCAA 

GCACTTCCTCTACTCCTCAGGCGACAAGGAGCAGCTGCGGCCCTCCTTCCTACTCAGCTCTCTGAGGCCCAGCCTGACTG 

GCGCTCGGAGGCTCGTG6AGACCATCTTTCTGGGTTCCAGGCCCTGGATGCCAGGGACTCCCCGCAGGTTGCCCCGCCTG 

CCCCAGCGCTACTGGCAAATGCGGCCCCTGTTTCTGGAGCT6CTT6GGAACCACGCGCAGTGCCCCTACGGGGTGCTCCT 

CGGCCCCC6AG6AGGAGGACACAGACCCCCGTCGCCTGGTGCAGCTGCTCCGCCAGCACAGCAGCCCCTGGCAGGTGTAC 

GGCTTC6TGCG6GCCTGCCTGC6CCGGCTGGTGCCCCCA6GCCTCT6GGGCTCCAGGCACAACGAACGCCGCTTCCTCAG 

GAACACCAAGAAGTTCATCTCCCTGGG6AAGCATGCCAAGCTCTCGCTGCAGGAGCTGACGTGGAAGATGAGCGTGCGGG 

GCTGCGCTTGGCTGCGCAGGAGCCCAGGGGTTGGCTGTGTTCCGGCCGCAGAGCACCGTCTGCGTGAGGAGATCCTGGCC 

AAGTTCCTGCACTGGCTGATGAGTGTGTACGTCGTCGAGCTGCTCAGGTCTTTCTTTTATGTCACGGAGACCACGTTTCA 

AAAGAACAGGCTCTTTTTCTACCGGAAGAGTGTCTGGAGCAAGTTGCAAAGCATTGGAATCAGACAGCACTTGAAGAGGG 

TGCAGCTGCGGGAGCTGTCGGAAGCAGAGGTCA6GCAGCATCGGGAAGCCAGGCCCGCCCTGCTGACGTCCAGACTCCGC 

TTCATCCCCAAGCCTGACGGGCTGC6GCCGATTGTGAACATGGACTACGTCGTGGGAGCCAGAACGTTCCGCAGAGAAAA 

GAG6GCCGAGCGTCTCACCTCGAGGGTGAAGGCACTGTTCAGCGTGCTCAACTACGAGCGGGCGCGGCGCCCCGGCCTCC 

TGGGCGCCTCTGTGCTGGGCCTGGACGATATCCACAGGGCCTGGCGCACCTTCGTGCTGCGTGTGCGGGCCCAGGACCCG 

CCGCCTGAGCTGTACTTTGTCAAGGTGGATGTGACGGGCGCGTACGACACCATCCCCCAgGACAGGCTCACGGAGGTCAT 

CGCCAGCATCATCAAACCCCAGAACACGTACT6C6TGCGTCGGTATGCCGTGGTCCAGAAGGCCGCCCATGGGCACGTCC 

GCAAGGCCTTCAAGAGCCACGTCTCTACCTTGACAGACCTCCAGCCGTACATGCGACAGTTCGTGGCTCACCTGCAG6AG 

ACCAGCCCGCTGAGGGATGCCGTC6TCATCGAGCAGAGCTCCTCCCTGAATGAGGCCAGCAGTGGCCTCTTCGACGTCTT 

CCTACGCTTCATGTGCCACCACGCCGTGCGCATCAGGGGCAAGTCCTACGTCCAGTGCCAGGGGATCCCGCAGGGCTCCA 

TCCTCTCCACGCTGCTCTGCAGCCTGTGCTACGGCGACATGGAGAACAAGCTGTTTGCGGGGATTCGGCGGGACGGGCTG 

CTCCTGCGTTTGGTGGATGATTTCTTGTTGGTGACACCTCACCTCACCCACGCGAAAACCTTCCTCAGGACCCTGGTCCG 

AGGTGTCCCTGAGTATGGCTGCGTGGTGAACTTGCGGAAGACAGTGGTGAACTTCCCTGTAGAAGACGAGGCCCTGGGTG 

GCACGGCTTTTGTTCAGATGCCGGCCCACGGCCTATTCCCCTGGTGCGGCCTGCTGCTGGATACCCGGACCCTGGAGGTG 

CAGAGCGACTACTCCAGCTATGCCCGGACCTCCATCAGAGCCAGTCTCACCTTCAACCGCGGCTTCAAGGCTGGGAGGAA 

CATGCGTCGCAAACTCTTTGGGGTCTTGCGGCTGAAGTGTCACAGCCTGTTTCTGGATTTGCAGGTGAACAGCCTCCAGA 

CGGTGTGCACCAACATCTACAAGATCCTCCTGCTGCAGGCGTACAGGTTTCACGCATGTGTGCTGCAGCTCCCATTT^ 

CAGCAAGTTTGGAAGAACCCCACATTTTTCCTGCGCGTCATCrCTGACACGGCCTCCCTCTGCTACTCCATCCTGAAAGC 

CAAGAACGCAGGGATGTCGCTGGGGGCCAAGGGCGCCGCCGGCCCTCTGCCCTCCGAGGCCGTGCAGTGGCTGTGCCACC 

AAGCATTCCTGCTCAAGCTGACTCGACACCGTGTCACCTACGTGCCACTCCTGGGGTCACTCAGGACAGCCCAGACGCAG 

CTGAGTCGGAAGCTCCCGGGGACGACGCTGACTGCCCTGGAGGCCGCAGCCAACCCGGCACTGCCCTCAGACTTCAAGAC 

CATCCTG6ACTGAGTC6AC 



Figure 1. Nucleotide sequence of encoded hPotl-hTERT fusion protein. 
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Figure 2. hTERT proteins retain telomerase activity when 
fused to hPot1. (A) Lysates from HAS cell expressing the 
described constructs were Immunoblotted with anti-flag 
antibodies to detect ectopic hTERT containing proteins. Actin 
serves as a loading control. (B) Lysates were assayed for in 
vitro telomerase activity. The internal standard (IS) served 
as a positive control for PGR amplification- 
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Figure 3. The hPot1-hTERT chimeric proteins elongate 
telomeres. Restriction enzyme digested genomic DNA isolated 
from late passage HAS cells expressing hTERT. hPot-hTERT 
or hPot1-hTERT+i28 and from HAS cells were hybridized with 
a telomeric probe to visualize telomere containing fragments. 
Left, molecular weight markers in kilo bases (Kb), Sample for 
hPot1 -hTERT was undertoaded (*). 
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Figure 4. HAS cells expressing hPotl-hTERT fusion proteins immortalize. 
The lifespan in population doublings (pd) of HAS cell lines infected with 
vectors expressing hPot1-hTERT (□). hPotl-hTERT+128 (O) or controls 
expressing vector alone (A). hTERT (■) or hTERT+128 (•). is plotted 
against time in days. 



